INTRODUCTION
Acquired Aplastic Anaemia (AA) is the commonest type of life threatening bone marrow failure syndromes. It is characterized by apoptosis of CD34+ hematopoietic cells of all lineages, by autologous T lymphocytes (which include CD8+ cytotoxic T cells and CD4+ subgroup of T cells), leading to a hypocellular marrow and peripheral pancytopenia [1, 2] . Response to immunosuppressive therapy (IST), with anti-thymocyte globulin (ATG) and Cyclosporin (CsA), occurs in 60-75% of patients, pointing towards the immune mediated destruction as the pathogenesis of this entity [3] .
It is an idiopathic acquired disorder characterized by an abnormal expansion, and aberrant immune response of CD8+ T cells. These cells secrete inflammatory cytokines, Interferon gamma (INF-ϒ) and Tumor necrotic factor alpha (TNF-α), inducing apoptosis of CD34+ cells through Fas-dependent pathway [4] . Recent advances are suggesting the causative role of CD4+ T-cell mediated autoimmunity in this disease [5] . The major types of CD4+T cells in this regard include INF-ϒ producing CD4+ cells (Th1), IL-4 producing CD4+ cells (Th2), regulatory T cells (Treg), and IL-17 producing CD4+ cells (Th17). Emerging data is demonstrative of reduced number of Treg in most of the studies [6, 7] . The population and function of Treg vary in different autoimmune diseases [8] , MDS [9] and AA [10, 11] . The qualitative and quantitative defects of Treg have been attributed to play a major role in the pathogenesis of AA in a number of studies [6, 7] .
In the current study, quantitative analysis of pretreatment T cell subsets including Treg has been performed in Pakistani cohort of patients suffering from acquired AA.
METHODS
Pre-treatment peripheral blood samples were analyzed for lymphocyte subset analysis on FACSCalibur flowcytometer (Becton & Dickinson, USA) from patients diagnosed as acquired AA. Disease severity was established according to Camitta's criteria [12] . Pretreatment T cell subset analysis was performed in all patients who received immunosuppressive therapy as part of investigator initiated trial using rabbit ATG-Fresenius (www.clinicaltrial.gov Clinical trial; NCT02028416). Patients with evidence of chromosomal breaks for Fanconi's anaemia, paroxysmal nocturnal haemoglobinuria and abnormal bone marrow cytogenetics were not included in the study. Institutional review board of National Institute of blood disease center had approved the study and samples were obtained after a signed consent of patients.
Peripheral blood sample was collected in K2-EDTA tube from each patient. Complete blood counts for all the samples were analyzed on XN1000. For T-cell subsetsCD3 / CD8 / CD45 / CD4 / TruC antibodies BD Biosciences, and for B-cell subsets CD3/ CD16+56/ CD45/ CD19 MLT/ TruC antibodies BD Biosciences were utilized according to manufacturer's protocol. These pre-conjugated monoclonal antibodies were incubated with peripheral blood samples followed by addition of cell lysing solution in the tubes. Tubes, then incubated again for 10 minutes at room temperature, were acquired on FACSCalibur by multiset software for T-cell & B-cell subset enumeration.
For enumeration of regulatory T-cells, blood samples were treated with BD FACS lysing solution for appropriate time at room temperature followed by PBS wash thrice. Approximately 105 cells were incubated with CD45FITC/ CD4PE / CD3 PerCP/ CD25 APC pre-conjugated monoclonal antibodies (BD Biosciences) corresponding with Isotypic control tube. After incubation, cells were washed with PBS solution twice followed by acquisition on BD FACSCalibur. Final analysis was performed employing CellQuest-Pro software. We analyzed the abnormal frequencies of Treg by gating the Lymphocyte population in peripheral blood samples of each patient diagnosed with AA. Mean and standard deviations were calculated for mean, median and ranges Using SPSS version 20.
RESULTS
The detailed characteristics of study cohort are shown in ( Table 1) . The median age of the patients was 23 years (range 7-63 years). Of these 18 patients, 10 patients were of NSAA, 5 patients had SAA, and 3 patients were labeled as VSAA. CD4+ and CD8+ T cells, and B cells in peripheral blood were calculated. The pre-treatment average Treg frequencies in NSAA was 16.5 ± 18.8, SAA 29.1 ± 18.3 and VSAA was 12 ± 11.7 respectively (Fig. 1) . The B cells average frequency in pre-treatment samples was 169 ± 83; however, CD4+/CD8+ T cells average frequency in pre-treatment samples was 1.28 ± 0.33 (Fig. 2) . All patients had significantly decreased frequencies of Treg in peripheral blood samples prior to immunosuppressive treatment or allogenic bone marrow transplantation. .   Fig. (1) . Distribution of Regulatory T Cells in Aplastic Anemia. Fig. (2) . CD4 and CD8 Cells in Aplastic Anemia. 
DISCUSSION
We found a very low Treg cell population in newly diagnosed acquired aplastic anaemia patients in our cohort. These results are similar to previously published findings by other groups that inappropriate immune mediate response plays a major role in the pathogenesis of Aplastic Anaemia; a mechanism somewhat similar to the other autoimmune disorders [6, 7, 10] . The exact mechanism of CD34+ cell suppression is not known but there is substantial evidence of CD8+ T cells expansion with release of inhibitory cytokines leading to destruction of hematopoietic stem cells [13] . The deficiency of Treg subset of CD4+ cells has been linked to many other autoimmune diseases like type I diabetes 1 [4] , rheumatoid arthritis [15] and systemic lupus erythematosus [16] . Recent studies have implicated the role of a similar phenomenon in the pathogenesis of Aplastic Anaemia in West. Initially, the studies only documented the quantitative defect of Treg in AA [10] , however, subsequently the qualitative defects were also documented [7] . The study provides some evidence to support the similar pathological phenomenon as a cause of Aplastic Anemia in Pakistani population in accordance with Western data. Meanwhile it has always been difficult to accurately identify the intrinsic defect of Treg in autoimmune disorders including AA.
CONCLUSION
In conclusion, the study provided some evidence that there is a quantitative defect of Treg in AA which causes immune dysregulation, ultimately responsible for the disease spectrum. Further studies are to be done to find out whether immunosuppressive therapy is able to correct the Treg deficiency in our patients with the normalization of peripheral blood counts along with haematopoietic recovery.
